Novel GPR119 agonist AS1535907 contributes to first-phase insulin secretion in rat perfused pancreas and diabetic db/db mice.
G protein-coupled receptor (GPR) 119 is highly expressed in pancreatic β-cells and enhances the effect of glucose-stimulated insulin secretion (GSIS) on activation. The development of an oral GPR119 agonist that specifically targets the first phase of GSIS represents a promising strategy for the treatment of type 2 diabetes. In the present study, we evaluated the therapeutic potential of a novel small molecule GPR119 agonist, AS1535907, which was modified from the previously identified 2,4,6-tri-substituted pyrimidine core agonist AS1269574. AS1535907 displayed an EC50 value of 4.8 μM in HEK293 cells stably expressing human GPR119 and stimulated insulin secretion in rat islets only under high-glucose (16.8 mM) conditions. In isolated perfused pancreata from normal rats, AS1535907 enhanced the first phase of insulin secretion at 16.8 mM glucose, but had no effect at 2.8mM glucose. In contrast, the sulfonylurea glibenclamide predominantly induced insulin release in the second phase at 16.8 mM glucose and also markedly stimulated insulin secretion at 2.8 mM glucose. In in vivo studies, a single 10 μM administration of AS1535907 to diabetic db/db mice reduced blood glucose levels due to the rapid secretion of insulin secretion following oral glucose loading. These results demonstrate that GPR119 agonist AS1535907 has the ability to stimulate the first phase of GSIS, which is important for preventing the development of postprandial hypoglycemia. In conclusion, the GPR119 agonist AS1535907 induces a more rapid and physiological pattern of insulin release than glibenclamide, and represents a novel strategy for the treatment of type 2 diabetes.